studied children who underwent BMT at the University of Minnesota who required dialysis. Five percent of the children received dialysis. Of these, 77% died within a mean The predictive performance of estimating creatinine clearance (CrCl) with pediatric clearance models was of 12 days without recovering renal function. Factors associated with the need for dialysis were weight gain greater evaluated. Thirty-two pediatric patients with stable renal function between the ages of 1 and 14 years about than 10% and hyperbilirubinemia, suggesting that the onset of VOD precipitates severe renal dysfunction. Renal insufto undergo bone marrow transplantation (BMT) who had 12-24 h urine collections for measurement of CrCl ficiency prior to BMT was present in 33% of the dialyzed children. The dialysis group contained a larger proportion were studied. Most children presenting for transplant evaluation have been aggressively treated with chemotherapy. They theremean absolute percent errors for the models were 23.2-45.2%. In the majority of children, models overestifore may have underlying renal dysfunction, reduced muscle mass leading to a lower production of creatinine, malnumated CrCl. The tested models did not accurately predict CrCl and did not provide a reliable alternative to trition and altered states of hydration. The common CrCl prediction models for children have been derived from data measured CrCl.
482 Table 1 Measured CrCl from urine collection 3 ine clearances and estimated clearances and percent of children in which clearance was overestimated by the models (Ucr) × (urine volume) × (1.73) = CrCl ml/min/1.73 m 2 are listed in Table 4 . Coefficients of determination were 0.47-0.52. The correlation for measured vs estimated CrCl The ability of the models in determining a low clearance, if indeed a low clearance existed, was examined. Four children had creatinine clearances Ͻ80 ml/min/1.73 m 2 (range Table 2 Models for estimating creatinine clearance (CrCl) in children 41-79 ml/min/1.73 m 2 range). Three of these children had neuroblastoma and one sarcoma. All the models predicted Traub for new models derived from various combinations of study weight = actual body weight in kilograms; SCr = serum creatinine in patient factors were 0.35-0.60. Models derived from this mg/dl. data set were no more predictive than the tested models.
seven published pediatric studies was evaluated by comparison to the CrCls measured from urine collection, using Discussion linear regression analysis. Measured CrCls were normalized to a body surface area of 1.73 m
. A coefficient
The only data available predicting CrCl from models in the cancer patient are in the adult population. The use of CrCl of determination (r 2 ) of greater than 0.75 was considered necessary for a clinically useful model. Bias was determodels in adult BMT patients was studied in 20 patients.
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CrCls measured from 24 h urine collections were compared mined by calculating mean percent errors (MPE) with the following: [(estimated CrCl − measured CrCl) Ϭ measured to clearances predicted by common adult models. The Jelliffe model when compared to the measured CrCls was CrCl] × 100]. In an attempt to create a new model, multiple linear regression analysis was performed by SAS with varimost accurate and achieved the best correlation (r = 0.72). These authors concluded that, when a 24 h CrCl urine ous combinations of these patient factors: age, serum creatinine, weight, height, diagnosis and transplant type. 10 measurement is not possible, the Jelliffe equation is the most optimal in the adult bone marrow transplant patient.
Data from 40 women with gynecologic cancer were compared to that of 40 hospitalized patients without cancer.
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Results
The measured 24 h CrCl was compared with the predicted values derived from the Cockcroft-Gault formula with variThirty-two of 48 cases reviewed fit the inclusion criteria and were included in the analysis. Demographics of the ous weights (actual, ideal and 75% of actual body weight). Errors in prediction were larger in the cancer patient group study patients are described in Table 3 . The mean age of the children studied was 7.3 ± 4.3 years. Twenty children than in the control group. The best correlations between predicted and measured CrCl for the cancer patients were received autologous transplants and 12 received an HLAidentical sibling matched transplant. There were 14 female obtained when 75% of the actual body weight was used (r = 0.866). Cockcroft-Gault tended to overestimate CrCl and 18 male children. The types of malignancies were neuroblastoma (n = 8), acute myelogeneous leukemia in patients with gynecologic cancer. In a similar study, CrCls calculated from urine collec-(n = 8), acute lymphocytic leukemia (n = 8), lymphoma (n = 4) and other (n = 4).
tions in 84 women with ovarian cancer were compared to the predicted values using the Cockcroft-Gault equation Mean creatinine clearances ± s.d. measured from urine collections in children ages 1-4, 5-10, 11-14 years and (r = 0.5085). 13 Although the Cockcroft-Gault equation did not accurately predict the measured CrCl, the investigators all ages combined were 126.2 ± 68.7, 125.9 ± 31.3; 123.3 ± 13.6 and 125.2 ± 43.5 ml/min/1.73 m 2 , respectdetermined that the difference was not clinically significant since doses of chemotherapy were not adjusted unless the ively. Coefficients of determination, absolute mean percent errors calculated from the comparison of measured creatinCrCl was less than 45 ml/min. Using the quadrant method, ; NBL = neuroblastoma; AML = acute myelogenous leukemia; ALL = acute lymphocytic leukemia; PNET = primitive neuroectodermal tumor; FA = Fanconi's anemia; lymph = lymphoma; Sarc = sarcoma.
Table 4
Measured vs predicted creatinine clearance they determined that Ͻ6% of the patients would have had an incorrect dose adjustment if Cockcroft-Gault would have been used to predict CrCl. of serum creatinine, height, weight, body surface area, age and sex. None of the models have included patients with CrCls determined from urine collections were compared with CrCls estimated from the Cockcroft-Gault equation in malignancies, and to date they have not been tested in the pediatric BMT population; thus the applicability of these 100 patients with malignancies (r = 0.88) 14 CockcroftGault tended to under-predict CrCl. In the presence of modmodels is unknown. The Traub and Johnson 4 model was derived from 122 erate renal dysfunction (CrCl 40-60 ml/min), the equation also underpredicted the measured clearance.
general pediatric patients ages 1-18 years. CrCls measured from 24 h urine collections were compared to a variety of Numerous models have been developed to predict CrCl in the pediatric patient. [4] [5] [6] [7] [8] [9] These models use combinations patient parameters. Regression analysis of several variables showed that an equation using height and serum creatinine GFR and CrCl has not been studied in pediatric bone marrow transplant patients. with a constant of 0.48 produced an accurate and simple equation for predicting CrCl (r = 0.80).
The seven models we tested for predicting CrCl were not found to be useful in estimating clearance. We were unable Similarly, Schwartz et al 5 found a correlation (r = 0.893) between the CrCl measured from urine collections and the to find a preferred model. Even when study patients were grouped by age, serum creatinine, height or weight, correratio of patient height over serum creatinine with a constant of 0.55. This model was derived from 186 healthy children lations were poor between predicted and measured CrCl.
The most likely reason the tested models were of limited between 6 months and 20 years of age. This equation was then tested on 146 additional patients and was found to value is because the models were derived from general pediatric patients and healthy children. Unlike general pedicorrelate well (r = 0.935). There was no difference between pre-and postpubertal children.
atric patients, BMT patients have been previously treated with aggressive chemotherapy and upon presentation for Counahan et al 6 developed a model to predict CrCl in 103 children with renal disease between the ages of 2 transplant may have diminished renal function secondary to chemotherapy or previous antimicrobial therapy. They months and 14 years of age. The glomerular filtration rate (GFR) was estimated from clearance of 51-chromium are also more likely to be malnourished and have reduced creatinine production due to low muscle mass. CrCls varied edetic acid from the plasma and ranged from 4 to 200 ml/min/1.73 m 2 . The relationship of GFR to the ratio widely between children within the same age groups in our study. Plausible explanations are the variety of maligof height over serum creatinine produced a constant of 0.43. The model correlated slightly better with measured GFR nancies and stages of disease within an age group and errors in the urine collection of the children within these groups. (r = 0.953) than with measured CrCl (r = 0.941). Later, this model was modified by subtracting 0.14 from the measured Although all urine collections were determined to be complete at time of collection by nursing staff, they are subject serum creatinine to account for variances in the assay method for serum creatinine. The 'Modified Counahan' to error. If models are used to predict CrCl in the pediatric bone equation was tested on 83 children and found to accurately predict GFR with a correlation coefficient of 0.953. The marrow transplant patient, they should be interpreted cautiously. Since the models tended to overestimate CrCl, the model correlated with GFR slightly better than measured CrCl (r = 0.941) for patients with adequate urine collection.
doses of chemotherapeutic agents and antibiotics may also be overestimated resulting in higher rates of drug toxicity. Ghazali and Barratt 7 collected urine from 54 healthy children ages 1-15 years to measure magnesium and calcium
We continue to measure CrCl by urine collections. excretion. In order to verify accuracy of urine collection, the investigators measured creatinine. An estimate of urinary creatinine excretion rate was (15.4 + 0.5 × age in
